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[57] ABSTRACT 
A connector for a thin electronic appliance, for exam 
ple, an IC card reader for electrically connecting the 

, thin electronic appliance with its receiving member, for 
example, an IC card reader/writer, which comprises a 
detector switch key body of insulation rubber having a 
connector base rigidly secured to the receiving mem 
her, a plurality of contact electrodes of electrically 
conductive rubber securely held by the connector base, 
and a push button portion having a plurality of openings 
through which the contact electrodes extend. The key 
body is further provided with a plurality of resilient leg 
portions extending from the connector base and a key 
top portion carrying the push button portion and sup 
ported by the leg portions. The connector is combined 
with a detector switch having a plurality of stationary 
contacts rigidly secured to the receiving member and a 
movable contact rigidly secured to the lower surface of 
the key top portion. When the thin electronic appliance 
is properly set in the receiving member, its connection 
terminals are electrically connected to the contact elec 
trodes upon depression of the key top portion of the key 
body and upon deformation of the leg portions. In this 
event, the detector switch detects thatthe thin elec- - 
tronic appliance has been properly set in its receiving 
member. When the thin electronic appliance is not in 
use, the contact electrodes are hidden inside the open 
ings of the push button portion by virtue of the resil 
iency of the leg portions. 
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CONNECTOR FOR A THIN ELECTRONIC 
APPLIANCE ~ 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a connector for a thin 

electronic appliance for electrically connecting primar 
ily an IC card with an IC card reader/writer in a separa 
ble fashion. The IC card reader/ writer reads data from 
the IC card, writes data therein and executes data pro 
cessing. 

2. Description of the Prior Art 
Conventionally, the connector for electrically con 

necting the 10 card with the IC card reader/writer is 
generally provided with metal electrodes, each of 
which is comprised of a metal spring. Such a metal 
spring is not only bent so as to be sufficiently resilient to 
assuredly maintain contact with an electric terminal of 
the IC card for a long period of time, but also is required 
to be superior in durability which disadvantageously 
results in a complicated construction followed by in 
creased cost. Furthermore, the miniaturization of the 
connector is limited by the construction of bending the 
metal spring. This is one of essential factors for prevent 
ing the practical use of a pocket type or portable IC 
card reader/writer which has been in strong demand in 
recent years. Another essential factor is to provide a 
separate detector switch, which detects the setting con 
dition of the IC card in its receiving portion, from the 

_ connector. 

Furthermore, an IC card reader/writer provided 
with exposed contact electrodes of the connector at the 
receiving portion of the IC card is somewhat dangerous 
in that an operator may unconsciously touch the 
contact electrodes. This is particularly conspicuous in 
the IC card reader/writer of the kangaroo pocket type, 
in which a cover is closed after the IC card has been 
inserted along the cover or of the type in which the 
cover is closed after the IC card has been inserted into 
its receiving portion. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been devel 
oped with a view to substantially eliminating the above 
described disadvantage inherent in the prior art connec 
tor fora thin electronic appliance, and has for its essen 
tial object to provide an improved connector which can 

, be reduced in cost and thickness and is provided with a 
detector switch for detecting the setting condition of 
the thin electronic appliance in its receiving portion. 
Another important object of the present invention is 

to provide a connector of the above described type 
which is superior in safety because contact electrodes 
thereof are hidden from outside when the thin elec 
tronic appliance is not in use. 

In accomplishing these and other objects, a connector 
for a thin electronic appliance according to one pre 
ferred embodiment of the present invention comprises a 
key body of insulation rubber having a connector base 
rigidly secured to a base of the receiving member, a 
plurality of resilient leg portions extending from the 
connector base and a key top portion supported by the 
leg portions, a plurality of contact electrodes of electri 
cally conductive rubber securely held by the connector 
base, and a push button portion securely mounted on 
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the key top portion and having a plurality of openings 
through which the contact electrodes extend. 

In such a construction of the connector for the thin 
electronic appliance, when the thin electronic appliance 
is properly set in the receiving member, connection 
terminals thereof are electrically connected to the 
contact electrodes upon depression of the key top por 
tion of the key body and upon deformation of the leg 
portions. In contrast, when the thin electronic appliance 
is not in use, the contact electrodes are hidden inside the 
openings of the push button portion by virtue of the 
resiliency of the leg portions. - 

In anpther aspect of the present invention, the ke 
body of the connector is of a one-piece construction and 
the connector is further provided with a detector 
switch having a plurality of stationary contacts rigidly 
secured to the base of the receiving member and a mov 
able contact rigidly secured to the lower surface of the 
key top portion. 
When the thin electronic appliance is properly set in 

its receiving member, the push button portion of the 
connector is thereby depressed, which pushes the key 
body of rubber. Accordingly, the movable contact 
mounted on the lower surface of the key body is 
brought into contact with the stationary contacts so that 
the detector switch may be turned on and detect that 
the thin electronic appliance has been properly set in its 
receiving member. The displacement of the push button 
portion exposes the contact electrodes from the open 
ings formed therein. In this event, the contact elec 
trodes are electrically connected to the connection 
terminals of the thin electronic appliance by virtue of 
the resiliency of rubber constituting the electrodes. 
When the electronic appliance is not set, the contact 

electrodes are hidden from outside by the push button 
portion. Accordingly, the danger of accidentially 
touching the contact electrodes supplied with electric 
ity is avoided. Furthermore, the contact electrodes are 
made of electrically conductive rubber and thus of the 
resiliency inherent in the rubber maintains the durability 
of the connector for a long period of time and also can 
reduce its thickness. This is primarily due to the fact 
that the connector of the present invention completely 
eliminates the necessity of bending metal springs as in 
the conventional contact electrodes. The detector 
switch for detecting the setting condition of the thin 
electronic appliance is provided by making use of the 
key body of insulation rubber which is depressed by the 
push button portion when the thin electronic appliance 
is set and by which the contact electrodes are securely 
held, thus permitting the connector to be further re 
duced in thickness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 
invention will become more apparent from the follow~ 
ing description taken in conjunction with the preferred 
embodiment thereof with reference to the accompany 
ing drawings, throughout which like parts are desig 
nated by like reference numerals, and wherein; 
FIG. 1 is a perspective view of an IC card reader/ 

writer provided with a connector for a thin electronic 
appliance according to the present invention, with its 
cover being opened; 
FIG. 2 is a cross-sectional view of the connector 

before the thin electronic appliance is mounted in the IC 
card reader/ writer; and 
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FIG. 3 is a cross-sectional view of the connector after 
the thin electronic appliance has been mounted in the 
IC card reader/writer. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, there is shown in 
FIG. 1, an IC card reader/writer 2 which is provided 
on its upper surface with an IC card receiving portion 3 
for receiving therein an IC card, a cover 5 hingedly 
connected to a casing thereof for opening or closing the 
IC card receiving portion 3, and a display portion 6. 
The IC card reader/writer 2 is further provided with a 
connector 4 according to one preferred embodiment of 
the present invention at a predetermined location inside' 
the IC card receiving portion 3. When the IC card 
which is a thin electronic appliance is inserted into the 
IC card receiving portion 3, it is pressed against the 
connector 4 by closing the cover 5. 
FIGS. 2 and 3 depict the connector 4 before the IC 

card 1 is mounted in the IC card reader/writer 2 and 
after the former has been mounted in the latter, respec 
tively. 
As shown in FIGS. 2 and 3, a pair of stationary 

contacts 8a and 8b, which constitute a detector switch S 
for detecting the setting condition of the IC card 1 in 
the IC card receiving portion 3, are formed on a base 
plate 7 of the IC card reader/writer 2. A base 9 of the 
IC card receiving portion 3 is placed on and ?xed to the 
base plate 7 and has an opening 10 formed therein 
through which the connector 4 is mounted on the base 
plate 7 arid above the stationary contacts 8a and 8b. 
The connector 4 is composed of a key body 11 for the 

detector switch, a plurality of, for example, eight 
contact electrodes 17 each in the form of a pin and a 
push button portion 18. 
The key body 11 is composed of a connector base 12 

placed on and ?xed to the base plate 7 inside the open 
ing 10, a pair of bosses 13a and 13b extending upwards 
from the connector base 12 in parallel with each other, 
a pair of thin-walled leg portions 14a and 14b and a key 
top portion 15 supported by the leg portions 14a and 
14b. The key top portion 15 is vertically movable by 
virtue of deformation of the leg portions 14a and 14b. 
The key body 11 is of a one-piece construction and 
made of silicone rubber. A movable contact 16 which 
constitutes the detector switch S with the stationary 
contacts 80 and 8b is rigidly secured to the lower sur 
face of the key top portion 15. 
Each contact electrode 17 is made of electrically 

conductive rubber in which metallic particles of carbon, 
nickel, silver, gold or the like are mixed and dispersed in 
an elastic material cf, for example, silicone rubber. The 
eight contact electrodes 17 are lined in two rows of four 
and securely held in the paired bosses 13a and 13b 
through thermoforming or the like. Each contact elec 
trode 17 is pressed at its lower end against an electrode 
(not shown) of the base plate 7 so as to be electrically 
connected therewith and slightly protrudes at its upper 
end from the corresponding boss 13a or 13b. 
The push button portion 18 is made of a synthetic 

resin, generally in the form of a rectangular plate and is 
securely crowned on the upper surface of the key top 
portion 15. This push button portion 18 has two elon 
gated through-openings 19a and 19b through which 
respective rows of the contact electrodes 17 extend. 
The contact electrodes 17 are normally hidden in these 
through-openings 19a and 19b, as shown in FIG. 2, 
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4 
The connector 4 having the above described con 

struction operates as follows. 
As shown in FIGS. 1 and 2, the push button portion 

18 normally protrudes upwards from the IC card re 
ceiving portion 3 and the contact electrodes 17 are 
located inside the elongated openings 19a and 19b of the 
push button portion 18. Accordingly, the accidental 
touching of any contact electrode 17, supplied with 
electricity does not occur. . 
When the IC card 1 is inserted into the receiving 

portion 3 in the direction as shown by an arrow in FIG. 
2 and set therein as shown in FIG. 3 by closing the 
cover 5, the push button portion 18 is pressed towards . 
the base plate 7 by the 10 card 1 and deforms the leg 
portions 140 and 14b of the key body 11 so that the key 
top portion 15 of the key body 11 may be depressed 
together with the push button portion 18. Upon down 
ward movement of the push button portion‘ 18, the 
contact electrodes 17 appear outside through the elon 
gated openings 19a and 19b and are brought into pres 
sure contact with connection terminals (not shown) of 
the IC card 1 so that they may be mutually, electrically 
connected to each other by virtue of the elasticity of the 
contact electrodes 17, which are made of rubber. In this 
event, the movable contact 16 bridges both the station 
ary contacts 8a and 8b and is brought into contact there 
with. Accordingly, the detector switch S is turned on 
and detects that the IC card 1 has been properly set in 
the IC card receiving portion 3. ~ 
From the foregoing, according to the connector 4 of 

the present invention, the contact electrodes 17 of the 
electrically conductive rubber are rigidly secured to the 
detector switch key body 11, made of insulation rubber 
and are hidden from outside by the detector switch push 
button portion 18 which is ?xedly mounted on the key 
top portion 15 of the key body 11. When the thin elec 
tronic appliance 1 is mounted in its receiving portion 3, 
the key body 11 is depressed via the push button portion 
18 so that the contact electrodes 17 may appear outside 
from the push button portion 18 to be in pressure 
contact with the connection terminals of the electronic 
appliance 1. At the same time, the detector switch S for 
detecting the setting condition of the electronic appli 
ance 1 is turned on by bringing the movable contact 16 
provided on the key body 11 into contact with the 
stationary contacts 80 and 8b. Accordingly, the contact 
electrodes 17 are electrically connected to the connec 
tion terminals of the electronic appliance 1 by making 
use of elasticity inherent in the rubber itself. Further-v 
more, these electrodes 17 are combined with the detec 
tor switch S for detecting the setting condition of the 
thin electronic appliance 1. The connector 4 according 
to the present invention can, therefore, be remarkably 
simpli?ed in construction as compared with a conven 
tional connector which produces the elastic force by 
the resiliency of contact electrodes comprised of metal 
springs. As a result, the connector 4 of the present in 
vention can be considerably reduced in cost and thick 
ness. Besides, the connector 4 of the present invention is 
improved in safety and reliability, since the contact 
electrodes 17 thereof are normally hidden by the push 
button portion 18. 

Although the present invention has been fully de 
scribed by way of examples with reference to the ac 
companying drawings, it is to be noted here that various 
changes and modi?cations will be apparent to those 
skilled in the art. Therefore, unless such changes and 
modi?cations otherwise depart from the spirit and 



4,891,013 
5 

scope of the present invention, they should be construed 
as being included therein. 
What is claimed is: 
1. A connector for a thin electronic appliance for 

electrically connecting the thin electronic appliance 
with its receiving member, said connector comprising: 

a key body of insulation rubber having a connector 
base adapted to be rigidly secured to a base of said 
receiving member, a plurality of resilient leg por 
tions extending from said connector base and a key 
top portion supported by said leg portions; 

a plurality of contact electrodes of electrically con 
ductive rubber securely held by said connector 
base; and 

a push button portion securely mounted on said key 
top portion and having a plurality of openings 
through which said contact electrodes extend; 
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6 
whereby, when said thin electronic appliance is prop 

erly set in said receiving member, connection ter 
minals thereof are electrically connected to said 
contact electrodes upon depression of said key top 
portion of said key body and upon deformation of 
said leg portions, and when said thin electronic 
appliance is not in use, said contact electrodes are 
hidden inside said openings of said push button 
portion by virtue of resiliency of said leg portions. 

2. The connector according to claim 1, wherein said 
key body is of one-piece construction. 

3. The connector according to claim 2, further com 
prising a detector switch having a plurality of stationary 
contacts rigidly secured to said base of said receiving 
member and a movable contact rigidly secured to said 
key top portion, wherein said movable contact is 
brought into contact with said stationary contacts upon 
depression of said key top portion. 


